The direct effect of subzero temperature on the ear of maize during grain filling was tested in the field over several years. Artificially cooling only the ear to maintain a temperature of -2 °C (-1 to -3) for 45 En maintenant une température de -2 °C (-1 à -3 °C) pendant 45 min à la surface du grain (sous les spathes) tout en n'influençant pas la température du reste de la plante, on réduit le taux de croissance du grain après traitement, de 22 p. 100 en moyenne. Une réduction drastique (80-90 p. 100) est observée quand la température de traitement est de -5 °C (-4 à -6 °C).
I. INTRODUCTION
Maize (Zea mays L.) is frost-sensitive in all phases of its development including grain filling and ripening (M I E DEMA , 1982) . Subzero temperatures may affect kernel growth through direct effects on kernel and ear tissues and/or indirectly through effects on other parts of the plant such as decreased supply of assimilates due to foliage destruction, reduction of translocation due to damage to stem or shank tissue. The effects of light frost (-1, -2 °C) on maize were reported to be similar to those of defoliation, whereas damage to stem or peduncle tissue occurred only at lower temperatures (D AYNARD et al., 1980) . In other cereal species also, stem tissues are not markedly affected by light frost. In wheat for instance freezing the stem at temperatures of -2.5 to -5 °C for 4 to 20 min had no effect on grain size on quality (BANATH & SINGLE, 1976) . Moreover in maize the capacity of phloem to translocate assimilates was only weakly affected by the local application of temperatures as low as -1 °C (FAUCHER & BONNEMAIN, 1981) . Thus in the case of a light frost, grain growth is unlikely to be prevented due to drastic effects on translocation. Assimilates from still functional leaves (if any) or from remobilization of stem materials may therefore continue to be sup- plied to the kernels after a frost. Such remobilization is commonly observed in cool climates with low light intensity at the end of the season (D AYNARD et al., 1969 ; S TRUIK , 1983) .
Grain growth should therefore not be prevented unless the grain itself was directly affected by the frost.
Direct effects of low subzero temperature on ears or kernels are indeed reported but little is said of the effects on subsequent grain filling.
Temperatures of -4 °C are known to cause direct damage to immature kernels of maize (E DEY , 1975 ; B ARLOY , 1984 (L AR C HER et al., 1985) . In soybean for instance immature seeds in green pods on the plant supercool hardly at all whereas seeds in yellow pods supercool 2.5 to 2.8 °C (J UDD et al., 1982 (CARSLAW & JAEGER, 1959 ; SCHNEIDER, 1955 (L EVITT , 1980 
